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Abstract

The Higher-Order Cognitive component (HOC) is one of three curricu-
lum development efforts within the Humanizing Learning Program. One
mission of the HOC component has been to investigate the domain of
cognition in order to discover or develop a taxonomy of cognitive skills
which is at once sufficient to describe the varieties of skill instruction
previously undertaken and fertile enough to serve as a basis for the
development of innovative materials dealing with cognitive skills. To
this end, a search was conducted to identify and evaluate existing
instructional materials, classification schemes, models, hierarchies and
taxonomies of cognition. Analysis and synthesis of this literature re-
sulted in a review of popular classification schemes and available
curriculum materials and the development of what seemed to be a com-
prehensive and viable taxonomy —a working model for the development
of instructional materials covering the broad range of intellectual skills.
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Varieties of Cognitive Skills

A conceptual framework is a necessary starting point for a curriculum development effart.
This paper documents the construction of a framework designed to guide the development
oi a kindergarten through eighthgrade curriculum focusing on the training of intellectual
skills and problem solving. In order to develop a model or taxonomy of cognition that could
be used for both descriptive and prescriptive purposes, a search and analysis of educational
and psychological literature was undertaken which resulted in a review of the variety of
models used to classify cognitive processes, skills, abilities and stages; the development of a
tentative taxonomy which was used to organize the cognitive goals of diverse curriculum
development projects; and the application and enlargement of this taxonomy through an
analysis of the objectives and activities that make up a variety of skill-based instructional
programs.

MODELS OF COGNITIVE PROCESSES

Cognitive and experimental psychologists are typically reticent about publishing theories
and models of human intellectual behavior. They believe, with good reason, that the scope
and variability of intellectual processes cannot be adequately acc-unted for by any small set
of psychological constructs. Historically, attempts at defining such a global theory have met
with some disdain and with im~ossible verification dirficulties. The models of the intellect
that are to be found in the literature tend to be constructed for specific psychometric,
educational or clinical purposes. Consequently, despite apparent similarities or contradic-
tions, these models cannot be considered to be theoretical alternatives. Rather these models
or schemes of intelligence, cognitive processes, or problem-solving stages must be treated as
heuristic devices with which the psychologist, clinician or educator secks to organize
research findings or further his own research ends.

It is interesting to note that lately there has been a renewed interest on the part of
psychologists, and especially educators, in models of intellectual processes. Two trends in
psychology have contributed substantially to this phenomenon. Schoolmen and narents
have become increasingly critical of the use and misuse of intelligence tests in the schools.
For whatever reasons, IQ test scores and resultant differential practices based upon these
scores tend to favor the advantaged, English speaking white population. Educators and
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school psychologists have begun to look for alternative means of describing academic
competence and potential, thus, new models of intelligence are in demand. A relared trend
began in the carly 1960's and centered around research in creativity. Submerged for fifty
years, the creative process, or the creative potential, has recently becumre a legitimate and
popular field of inquiry. One of the early results of this type of re.orch was a widely
disseminated criticism of the established models of intelligence and academic achievement.
It was argued that creative or divergent thinking ability plays an important role in academic
achievement, in peer group adjustment, and in the production of innovative ideas in all
aspects of life, yet, the creative process has traditionally been ignored as a dimension of
ineelligence and neglected as an objective of instruction.

A Psychometric Model: Guilford's “‘structure of the intellect’” model has furthered the cause
of both of these trends. The model has provided an empirical referent for eriticisms of
existing IQ measures and has been used by educators, especially, to champion the creative
processes against the convergent thinking processes allegedly tapped by intelligence and
achievement measures. The model is a psychometric one. Intercorrelations between
performance data on a variety of ability tests were manipulated through statistical
techniques such that factors were caused to emerge. These factors appeared to be along
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“three major dimensions. Guilford and his associates then introduced additional ability tests
into the analysis in the attempt to define pure measures of independent factors which could
be arranged along the intersections of the three dimensions of intelligence. -

Operations, according to Guﬂmee intellectual processes - what the individual does
with information that comes to his senses. An individual stores and retrieves information, or
engages in the process of memory; he comprehends or understands sense data, or cognizes;
he generdtes informgtion in response to determining conditions, or engages in convergent
thinking: he gencrates information under conditions where originality ard quality of ideas is
stressed,  Jdivergent  thinking; or he makes judgments about information relative to
established criceria, or evaluates. Each of these operations may be performed relative to four
different contents or modes of representing information. And the products of operations
upon the content may take six different forms dependent upon the way the individual is
processing the information, Of the 120 separate abilities described by the model, something
in excess of 80 have been defined operationally to date.

Psychologists tend not to be ambivalent about this model. They are either unalterably
opposed to it in all of its ramifications, or they believe that it offers valuable implications
usually beyond those of Guilford. Without attempting to review the voluminous literature
tor and against Guilford’s research, suffice it to say that the adherents of the model stress its
utility for defining educational objectives and its critics stress its tenuous predictive validity.
Attempts have been made to devise instructional objectives directly from the cells of the
model (Karnes, 1970; Mecker, 1969) while other psychologists have altered the model to fit
their own instructional interests, e.g., Williams (1970).

Without a doubt, the most pervading aspect of the model is that it includes a dichotomy of
sorts between convergent and divergent production; between creativity and the more
constrained, tvpical academic thinking activities. A number of investigations into creativity
followed Guilford's (1959} presentation of the model (Getzels and Jackson, 1962; Torrance,
1965: Wallach and Kogan, 1965; Yamamoto, 1964). Substantial evidence was compiled in
support of the claim that divergent thinking ability was related to academic success. In
addition, support was amassed for the separate dimensionality of creativity and intelligence.
The creativity (divergent thinking) vs. intelligence (convergent thinking) controversy may
serve to illustrate the utility of Guilford'’s model for education. Criticisms of its validity and
its predictive significance not withstanding, the mode! should serve to promote more varied
and multidimensional conceptions of educational objectives.

A Task Analysis Model: Classification of cognitive processes can have another kind of
empirical base, task analysis. Psychologists using this techuique arexinterested in defining the
total number of discrete performances necessary to carry out a particular task or set of
tasks. Gagne's learning model, as well as the majority of problem-solving models, stems from
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task analysis and research into the qualitatively different sorts of performances that serve as
prerequisites for complex tasks.

simple stimulus-response chain is not only ecasier than learning to

Ive a problem, but also

Gagne's model is a classification of the variety of learning paradigg. For Gagne, learning a

the conditions under which the learning occurs, the nature of the résposise, and the internal
conditions of the learner are necessarily different in each case. The following summary is
from Gagne (1970, p.334):

SUMMARY OF ESSENTIAL CONDITIONS

APPROPRIATE FOR EACH TYPE OF LEARNING

. Prerequisite
Learning Type Capability External Conditions of Learning
Ss+R Connection Apprehension Presentation of stimulus so that desired response
of stimulus will be contiguous in time and supply contingent
reinforcement.
Motor Chain Individual A sequence of external cues, stimulating a
cannections sequence of specific responses contiguous in time;
repetition for selection of correct response-
produced stimuli.
Verbai Chain Individual A sequence of external verbal cues, stimulating
connections a sequence of verbal responses contiguous in
including time; repetition may be necessary to reduce

Discrimination

Concrete Concept

“coding” links

Apprehension
of stimulus

Discriminations

interference.

Practice providing contrast of correct and
incorrect stimuli; or, practice providing progres-
sive reduction in stimulus differences.

Responding to a variety of stimuli differing in
appearance, belonging to a single class.

Rule, including Concepts External cues, usually verbal, stimulate the

Defined Concepts formation of component concepts contigquously
in a proper sequence; applic.ation is made in
specific examples.

Higher-Order Rule Rules Self-arousal and selection of previously learned

—Problem Solving

rules to achieve a novel combination.

a

In contrast to Guilford's model, problem-solving models, and information-processing
models, Gagne's cumulative learning model deals with thought processes through the
specification of the characteristic performances by which the processes are expressed and



the particular external and internal conditions prerequisite for the emergence of these
processes. The conditions of learning are further elaborated through a specification of the
events and procedures of instruction (Gagne, 1970), Gagne's model is not, however, 4 modcl
of thinking. I’s value lies in its utility for deriving instructional objectives, designing
curricula to meet the ubjectives and designing the process of instruction and evaluation. If
one'’s interest is in developing a problem-solving curriculum, the model would not describe
the variety of problem types or problem-solving processes and strategies. However, the
model could contribute to the design of each portion of the curriculum insofar as it specifies
the kind of prerequisite learnings necessary and the instructional conditions which would
maxinuze transfer to the criterion tasks. .

A Taxonomy Of Cognitive Objectives: Another model based upon task analysis is Bloom’s
“taxonomy of educational objectives” of the cognitive domain (1956). Rather than being a
classitication of the varicty of learning paradigms, it is a taxonomy of the variety of
cwucational objectives. Consequently, it spans learning tasks and the more abstract goals of
nstruction that have to do with thinking about the content of learning tasks. Bloom's
cagnitive taxonomy is as follows:

Bloom's Taxonomy of the Cognitive Domain

Evaluation: - Judgment by internal criteria
¢ Judgment by external
evidence
Synthesis: Derivation of abstract
¢ relations

Production of plan-pattern
Froduction of uniqueness

Analysis: Organizational principles
Relationships
Elements
Application: Particular and concrete -
‘ Situations

Comprehsnsion:  Extrapolation
4 Interpretation
Transiation

Knowledge: Classifications—categories
Sequences—series
Specific facts
Terminology
Recall of information



Bloum's model is a descriptive one. Whatever hierarchical qualities are attributed to it by
Bloom and others are logical and not psychological. In contrast to Guilford’s modei,
Bloom's taxonomy is sufficiently general to create difficulties in interpretation, yet it has
proven to be quite useful as a classtoom observation or evaluation scale and as a guide in
using inquiry ot discovery methods. The taxonomy does share one thing in common with
Guilford’s model. 1t is best used by a curriculum planner as a reference rather than as a
framewuork for the derivation of objectives. Deriving (as opposed to specifying) objectives
from a descriptive model of educational practices or from a niodel of testable human
abilities s, in reality, tantamount to perpetuating an existing state of affairs.

A Developnental Model: Cognitive-developmental research can hardly be ignored in any
discussion of models of thought processes. Piaget's analysis of the development of
hvpothetico deductive or formal reasoning has introduced many constructs into the
psveholugists repertoire. More importantly, Piaget has been influential in the growth of a
new breed of psvehologists interested in human thought processes, intelligence and problem
wiving. The unique aspect of this approach to cognition is the belief that complex
itellectual behavior is best understood and defined via an analysis of the developmental
sequence through which it emerges. For Piaget, the child progresses through an invariant
seqtience o qualitative changes in his cognitive structure. These changes are observable
through an analysis of the logical explanations the child volunteers relative to a variety of
external events. The characteristics listed on the chart below, which elsewhere are
conudered to be cognitive skills, problem-solving processes, human abilities, etc., are, for
Praget, ariributes to cognitive adaptation — of the successful attainment of stages of
meellecrual development. The following chart is taken from an article by Williams (1969):

Formal Operations Stage
Abstract-conceptual thinking
Reasoning generalized
Evaluation
Hypothesizing
{magining

‘ Synthesizing

Concrste Operations Stage

Analyzing

Conscious of dynamic variables

Measures

Classifies things in groups or series
Pre-Operational Stage

Symbols and representations

Acts on perceptive impulses

Self-centered

Static-irreversible thinking
Sensory-Motor Stage

Mute — no use of verbal symbols

Learns to perceive — discriminate and identify objects

Piaget’s Stage Theory of
inteliactual Development

6
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Similarities and differences between Piaget’s and psychometricians’ conceptions of
intelligence have been competently discussed by Elkind (1969). Likewise, a comparison
between Piaget’s views on the development of intellectual skills relative to the views of
learning psychologists is treated by Gagne (1968), Kohlberg (1968, and Rohwer (1970).
Despite the fact that Piaget's writings are not notable for their peday,. ~ical prescriptions, it
is fair to say that any attempt to define teachable cognicive skills for an elementary schoal
curriculum must consider the qualitative differences in intellectual competence exhibited by
children of different ages. And insofar as these deficiencies represent stages of development
and are not’ amenable to instruction, the curriculum planner must be quite cautious in

planning instruction which matches the cognitive structure and learning readiness of the
child. '

Problem Solving Models: On- of the oldest conceptions of the nature of thought is
concermed with the logical stages or distinct steps involved in a complex thinking act,
usually problem-solving. Dewey’s five steps have been both expanded and reduced yet their
appropriateness as a model has not lost favor since 1910. The original steps and their revised
equivalents are taken from Getzels (1964) and Dewey (1933) respectively:

-

1. afele difficulty (recognize problem)

2. iocation and definition (analyze problem)

3. suggestion of a possible solution {generate solution)

4. development by reasoning of the bearings of the suggestion (test consequences)

5. further observation and experiment leading to its acceptance or rejection (judge

selected solutions)

Samples of other stage conceptions of the thinking process are listed on. the following page.



STAGES

BINET (1908)

Direction
Comprehansion
Invention
Criticigm

EMERY

List deviations
Set priorities
Detine deviation
identity differences
List changes
Dewve 0p possible
Cutise
Test pozsible cause
Operating tost
Gy CRUSe
Desgn corrective
siternative
Evaluate

KEPNER/TREGQOE

Recopnize problems
Separate and set priorities
Specify deviation
Determine distinctions
Find relevant change
Deveiop possible cause
Test for cause

£ stablish aojectives
Classily objectives
Develop alternatives
Evailuate siternatives
Choose best one

Asgess xiverse consegquences

ntHe PROBLEM SOLV'NG‘PROCESS

BUNL

Recognition
Definition
Preparation
Anslysis
Synthesis
Evaluatiar,
Presentat.on

GORDON

Problem as given

Make stranges famitiar

Problem as uidentood

Operational mechanisms

Make familiar strange

Psychologics! states

States integrated
w/problem

Viewpoint

Solution or research target

LAIRD/GROTE g

Recognize and identify
problem
Gather information to
soive problem
Detormine cause of problem
Generate possible solutions
Select solution to do
best job
Put sniution into practice

Controt effects in final decision

PARNES

Fact tinding
Probiem finding
idea finding
Solution finding

POLYA

Understanding the
probiem

Devising a plan to
soive the problem

Carrying out the plan

Looking back

TORRANCE (1962)

Observation
Definition
Preparation
Analysis
ideation
incubation
Synthaesis
Evsiustion
Deveiopment

CRUTCHFIELD DEWEY

Problam formulation Oifficuity felt
information procassing Difficulty focated
{dan generation s cefined
{dea evaiuation Possibla solutions
sugoested
Consequences con-
sidlered
Solution accepied
GREGORY KAUFMAN
Decide on objective identify problem
Analyze problem from needs
Gather date Datermine solutions,
Organize date raquirements, and
Induction siternativas
Planning Select solution
Pre-checking strategy from
Activate plans siternatives
Evaluate implemen? soiution
straegy
Determine parformance
strategy

Reviss 0 nacesmry

MILES QSBORN
Qrientation Orientation
{nformation Analysis
Specuiation Preparstion
Analysis Hypothesis
Program pianning incubation
Program execution Synthesis
Status summary and Verificstion
conclusian ’
ROSSMAN SHULMAN {1868}
Need observed Probiem sansitivity
Problem formulated Problem farmuistion
Available information Search behavior
surveysd Resolution
Solutions formulated

Solutions examined
New ideas formulated

UPTON/SAMSON

Tentative statement of problem

Multiple definition of key terms

Working definition ot restatement
of probiem

Working ciassification

Ciassification of collected specimens

Analysis of planned structure

Analysis of planned operation

Analysis of past/existing opecatjon

Induction

Deduction

Pianned execution

Planned evaiuation

Execution

Evalustion

13
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Varieties of Problem-Solving Paradigms: These models of problem-solving processes or stages
seem at once to be highly similar in nature and at the same time to be arbitrary relative to
the choice of words and the number of steps included. Undoubtedly, this ambiguity arises
from the tremendous variance that exists in the types and complcity of problematic
situations. Keislar (1969) identifies 13 dimensions upon which probi. 1solving events may
vary:

variables dealt with

the extent to which the problem must be defined

the extent to which the environment supplies cues

the extent to which incentives are external or internal

the extent to which the problem has rules or a standard method

the extent to which . csponses are required for the solution

the extent to which the problem demands convergence vs. divergence

the extent vo which the outcome is the learning of a principle or a procedure

the extent to which the learning of the solution is going to generalize

. the educational importance of the problem or the extent o which this learning

facilitates learning to solve more advanced problems

11. the extent to which the learner has mastered prerequisites

12. the extent to which the learner has mastered prerequisite ptocedures or strategies
for this type of problem

13. the extent to which the learner has acquired broad patterns of behavior conducive

to this type of problem

o) 1D e

PENINE

-
a—~
el

Getzels (1964) lists eight different types of problems which vary according to whether the
problem is presented or remains to be discovered, whether a standard method exists for
dealing with it, whether this method is known by the problem solver and whether the
method is known by others. Similarly, Bruner (1970) makes the distinction between
problem solving and problem finding, pointing out that, in life, problems are seldov
presented fully defined, hence the processes and skills involved in finding and defining
problems may be more important for educational purposes than the processes of problem
solving.

It is possible, of course, to pursue each one of Keislar’s 13 variables and arbitrarily present a
dichctomy characterizing two distinct types of problems. ©One of the most important
variables for instruction in problem solving has to do with Keislar’s fifth point, whether or
not a problem has a well-defined method for its solution. Black (1946) makes the
distinction between “rule-constituted” acts and “rule-governed’ acts, where the former
include instrumental acts towards some solution or goal which are constrained, determined
or at least defined by rules that specify contingencies and consequences. The latter class of
actions i one wherchy rules afford a certain amount of guidance for the achievement of a
solution, but a.wide latitude exists in methods and outcomes that satisfy the problem.
Solving a quadratic equation problem is a rule-constituted act whereas solving architectural

",
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design problems is a rule-governed act. Olton and Crutchfield (1969) expand this distinction
to include the difference berween having students rediscover the known (e.g., arithmetic
problems, workbook exercises, science experiments) and having them work “in-an
organized, planned manner on problems that seem to resist solution, formulating and
cvaluating new possibilities, and developing a sensitivity to odd or u.ausual circumstances
that may lead to a discovery or fresh insight.”

The scope of this distinction can be widened even further to include open-ended problems
which do not demand organized, planned study, but rather imaginative expression or
insight. The prablems used by Torrance (1967), for example, in his tests and his curriculum
materials on creativity are almost rule free with respect to the limitations placed upon the
student's responses. They are problems designed not to be instructive so much as to be
facilirating of uriginal or divergent expression.

Without belaboring the point any further, it might be instructive to present additional

problem-solving classifications which are attempts at defining qualitatively different classes
ot problematic situations or processes that refer to these classes:

TYPES OF PROBLEM-SOLVING PARADIGMS

Parnes (1967) Berman (1967) Bruner (1962)
producing and developing dealing with the known acquisition
evaluating and verifying reaching beyond the known transformation
defining problems judging, rating and evaiuating evaluation
Selye (1964) Osborn (1963)

true (a search for) fact finding-

surprizing idea finding

generalizable solution finding

Intformation-Processing Models: The schemes outlined above are of the sort found in
educational fiterature. Rescarch literature on problem solving contains many additional
constructs, dimensions and classification schemes relative to thought processcs. (See, for
example, Davis, 1966; Kleinmuntz, 1966.) One other approach to problem-solving processes

information-processing modes - is worthy of mention here. In an attempt to simulate the
operation of the human mind by studying and adapting the computer, psychologists have
promised both a fuller undetstanding of the human brain and a more efficient means of

1o
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teaching problem solving. Selected examples of information processing models are the
following:

T 1
“’Schematic representation of a general operationa: ‘odel
of information processing with four functional stages of
cognitive processes.”’ (Fletcher, 1969)

Merary stimixlus

Atenton~~ je———
. }1
Transformation pe——

I
o L ]
-1 Generation  je———

'The TOTE Unit (Miller, Galanter and Pribram, 1960)

Test — 7y TEST |
{Congruity)
Operate
Test .
{Incongruity)
Exit OPERATE

More :laborate information-processing schemes have been prepared by Newell und Simon

(1961}, Cregory (1967), Guilford (1967) and Reitman (1970), Keislar (1968) suggests that .

curriculumn development is underway to translate the information-processing framework
into problumesolving strategies for school children.

11



CURRICULUM MODELS

Faterature dealing with curriculum theory, including teacher's guides to instructional
material, provides another source of taxunomies of cognitive pioesses. Thirty-nine
taxonomies found through a search of curriculum literature, despi- -+ some degree of
redundancy, were sufficiently varied in both purpose and abstractness to necessitate the
development of a superordinate classification scheme.

The classification scheme below, entitled the Higher-Order Cognitive Taxonomy, was used .
to sort the cognitive processes emphasized by curriculum specialists.

The Higher Order Cognitive Taxonomy: ' ~ . .

I Learning-to-Learn Processes
11 Communication Processes
L Classifying and Comparing Processes
IV Synthesizing and Producing Processes
V  Judging and Evaluating Processes _
V1 Value Analvsis and Decision-making Processes

I
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TAXONOMIES OF THE COGNITIVE DOMAIN

. Cognitive Processes -- General
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V. Specialized Skills e
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A TAXONOMY OF COGNITIVE SKILLS: - |
The Application Of The Higher-Order Cognitive Taxonomy To Realia.

Operating with an expanded taxonomy derived from the models collected in the search of

curriculum theory literature, a selection of innovative skill-based instuctional material was

analyzed with the goal of expanding and refining the HOC taxonomy. It was hoped that by’
identifying what is taught across a varicty of materials and by classifying these objectives

and activities according to an exhaustive taxonomy of cognitive processes and skills, it

“ . would be possible to identify the skill areas that are untreated by current materials.

The analysis that follows is a classification of cognitive activities and objectives of
sixty-three innovative instructional programs. The programs were sorted according to the
following taxonomy:

" HIGHER ORDER COGNITIVE SKILLS TAXONOMY

. Learning to Learn Skills
- Attending and Orienting
- Decoding
Memorizing
- Studying :
tl. Communication Skills
- Observing
- Describing
Explaining
Discussing
il.  Classifying and Comparing Skiils
Differentiating and Grouping
Classifying
- Ordering
Comparing
Using Numbers
IV. Synthesizing and Producing Skilis
- Inventing
Associating
Elaborating
Generating Implications
Planning
- Solving Problems Using Strategies -
V. Skills of Judging and Inferring
Coding '
. - Judging
Inferring
- . Testing
Vi, Skills of Value Analysis and Decision Making
Valuing
- . Evaluating,
Deciding




At this stage, it should be useful to identify the constraints that went into the analysis:
1. Only currently available elenuntirf:';chapl curriculum materials were selected.

2. The program had to be oriented towards cognitive or intellectual skills or “process
education.” :

3. "The material had to be accompanied by instructional objectives (in a few cases, the
objectives were provided by some independent source).

- With these constraints, science, math, English and social studies materials were included
only if their major emphasis was on teaching the skills of research and problem solving in
those areas. Curriculum materials doa'ing strictly with knowledge.or concepts, and organized
in that manner, were excluded from the analysis.

Sixty-three educational programs were selected for inclusion in the analysis. Nineteen were
early childhood curricula, four of which were programs oriented towards some specific skill
area. Seven were science curricula; six were social studies curricula; one was a math pfdgram
and one other was a science and math program. The remainder were innovative skill-oriented
programs that could not be clawified under traditional subject matter headings. In addition
to the sixty-three programs, four documents which offered a glossary of objectives and
activities were included in that they were designed to instruct teachers in building a
skill-based curriculum. :

This analysis provides documentation of curricular needs, exposes the lack of sequenced,
hierarchical, skill-based ‘curricula and invites comparisons between instructional programs

. within and across grade levels. Despite its value as a guide for the developer of innovative.

curriculum, the following ambiguities and discrepancies should be pointed our:

1. The ideal analysis would have consisted of a separate taxonomy of cognitive skills
for each grade level; however, this was found to be an impossible task. Some
materials were recommended for a specific age group while some contained
recommendations for a sequence of instruction over a range of ages. The morc
common case, however, was that the materials were recommended for an age range,
e.g., early childhood.

The ideal result of this analysis would be a continuum of cognitive skills. That is,
instead of three tuxonomies (classifications), the taxonomies would be integrated
such that hierarchies -would ermerge within and across specific skill clusters.
Instruction in memory skills would proceed- from simple” prerequisite skills to
complex, more differentiated skills. Skills taught in isolation in early grades; e.g.,
listening skills, would be taught in conjunction with other skill areas in the later

o
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grades, eg., listening skills with critical thinking skills. Again, this kind of
organization could be imposed upon the analysis only with great risk to its validity.

Only a few of the instructional programs were based upon a hierarchical model of -

instruction.

Some skill areas are not represented. Insofar as the working definition of
“higher-order cognitive skill”” necessitates that the objective under analysis require
some sransformation or translation of input, traditional reading, penmanship and
grammar programs were not included in the analysis. Critical reading skills, reading
and composition skills and semantic analysis skills were, however, included. -

Subject matter areas tend to be represented to the extent that skill-hased.
performance objectives were included with the materials. As expected, science

~programs were found to contain performance objectives more often than other

programs. A high percentage of mathematics curricula were also found to contain
performance objectives; however, because the Higher-Order Cognitive package staff
had made the decision to restrict che analysis to mathematics problem-solving
programs, only two math projects were included.

The sorting process, which involved six components or classes of cognitive
processes and twenty-six processes or skill clusters, became a bit unwieldy at times
causing some very arbitrary classifications. For -example, science units which
involve the coordination of skills in making operational definitions, controlling
variables and generating hypotheses were classified solely under the Component V
subset of “Testing.” A great variety of critical thinking skills were classified under
“Judging,” but the distinction between *Judging” in Component V and the subset
of “Listening skills requiring responses” under Component | was difficult to
preserve. Map and globe skills were classified under Component 1, 11, or IV
dependirg upon the emphasis of the unit. In summary, our classification scheme
turned out to be quite useful, albeit imperfect. o

The analysis allowed a number of interesting implications and conclusions:

IQ

~

A number of skill-oriented programs are offered for the early childhood grades.
There seems to be more attention paid to providing for the facilitation of a broad
set of skills in these years than in any others: In addition, there is & heavy emphasis
on learning-to-learn skills in the early years.

There is a paucity of good skill-based instructional material available for the middle-
clementary grades (3-4) in all areas save creative expression.

While there are many programs which purport to deal with problem solving, very
few of them are skill-oriented and fewer still contain skill-based objectives in
creative problem solving or critical thinking.
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4. Although a number of experimental programs can be found which attempt to teach

affective cxpression, there are almost no programs which are oriented towardse

teaching skills of value analysis and decision making.

5. Perhaps the most important finding is that with one, perhaps two, exceptions, no
curricula exist which include a continuum of skill instrucrion across grades. The
great majority of the programs included in this analysis arc either for one grade
level, or, if they include material for more than one level, no attention is paid to
devising learning hierarchies. One of the exceptions. Science: A Process Approach,
is buile upon a hierarchical model of instruction within and across grade levels.
Students learn simple observation skills, classification skills, etc., in the carly grades
and then learn more complex skills in thesc areas in later grades. In addition, as you
go up in grade level, cthese skills begin to build upon one another such that in the
later grades, fifth and sixth, more complex skills made up of an integration of’
prerequisite skills become the center of attention.

This analysis engendered a variety of impressions concerning available curriculum 'materials.
For someone interested in developing materials with the idea of fostering cognitive skills in
clementary school students, grades 3-6 offer an almost untapped arca. Yet some excellent

- guidelines are offered by such exemplary programs as Science: A Process Approach; Man: A

Course “of Study; Science Curriculum Improvement Study: SRA Basic Skill Series; The
Productive Thinking Program; and Social Science Laboratory Units. The vast majority of
vurriculum material for the elementary grades is concerned exclusively with what might be
termed, inscrumental skills of reading, writing and arithmetic. More recently, this basic skill
core has been expanded to include sxills of scientific inquiry.

Among the skill arcas identified by the Higher-Order Cognitive component as receiving less
than adequate emphasis by existing programs are the: '

1. learning-to-earn skills of using mnemonic strategies for memorizing and learning
and using problem-solving strategies for inquiry

19

communication skills of reporting descriptions and explanations and conducting
discussions i :

3. analytic skills of using strategics, diagrams and classification schemes to solve
problems

4. production skills uf planning
5. creative problemesalving skills, especially generating implications
6. critical-thinking skills of coding, assessing statements, inferring and testing

7. skills of decision ma king.



What is needed, of course, is to determine a way to:

1. generate vperationat definitions for these skills and for their relevant subskills

2. determine the optimum level at which these skills need to be introduced into the
curriculum - '

3. determine the optimum sequence for training these skills
4. generate vehicles or topics for illustrating and practicing these skills

determine methods for evaluating the effects of instruction in these skills.

To this end, the Higher-Order Cognitive component of the Humanizing Learning Program of
Research for Better School has initiated plans for development of a wide range of curri¢-
ulum materials. A preliminary set of materials designed to teach the skills of Component v,
critical thinking and problem-solving skills, is cuirently under development.

The instructional materials analysis which follows is divided into three grade-level
sections  preschool to second grade, grades 3 and 4, and grade 5 and beyond. Within each
group, the skills taught by the reported materials have been assigned to the appropriate
sections of the HOC taxonomy. Therefore, all analyzed materials which teach a
corresponding HOC taxonomy skill are grouped together as are, for example, the six
programs which teach the skill of “decoding” on the preschool to second grade level. One
program may be catalogued on several different pages under different HOC categories, for
example program (14), the Early Learning Curriculum. teaches HOC skills of “decoding,”
““describing objects and systems,” and “planning,” among others. The numbers appearing in

parentheses on the chart are keyed 1o a list of curriculum materials which appears after the
charts.



I. LEARNING TO LEARN SKILLS Level: Preschool to Second Grade
A. Attending and Qrienting .
1. Following Directions task compistion, pavsistence (14}

piving directiom, focussing sttention (14129171 (37H/e)
- intevpreting directions for mood, humor {2007}

impuise control, comgetition, social skills (14)

namee and respoids Lo lComotor maveinents (4)

eRuncistes, rapmats sentences (41

8. Decoding
t. Auditory Decoding
a. Auditory Discrimination pitch, intensty, types of duration, direction, distance (14113437} iw}
N matching instruments that sound slike, genecating rhymes,
. schoing stressad wosds {(4)
b. Awditory Recognition difference in word sounds, number of yyitabies (13} rhymes,

endings, beginnings, poetry, pronouncing (131(51)
2. Vissal Decoding

s8. Visua! Discrimination - . o shape, color, size, position.orientation (141G} namn:?
obiects, pictures (4]} design matching {3} recognition
reprasantations, recogaition of symbols (131{19)(38)

b. Spatial Relstions figure ground, pevceptusl constance, position in
. perception of spatist relations, terms for (19)(611(28)
uses words, foreground and backgraund {4)
identities whether farm will fitin mold, in complex
diagram {3}

¢. Vissal Comprehension Isbeiting objects, pictures, finding hidden figures,
discriminate parts from the whale, labeiling detsil {33}

tabelting sequence, figure compistion, ilentifying shapes {13}

- aspaciating nxmes 10 pictures, inferring sdquence,

consaquences (611(21(3) o
3. Tactile and Cross Moda! Decoding '
2. Tactile Discrimination texture, shape, tempe-ature {14)
b. Cross Modat Discrimination cross moda! discriminaton {14)
C. Memorizing . h - ‘ f
1. Visual Memory
&. Labelling labetiing pictures, recatling pictures, repradyciig
‘ sequence, name missing parts, events (141(33) .
b. Memorization _figural memory {37)
. {
2 Auditory Memory .
a&. Memorization memarising posms, rhymes, songs, word seriss,
addition, recalling details from a story. digit
span, associative recall {14)(33){28}
b. Memory Span , . coding skitis (14]
c Mnemonics strategies for MM izing rhymes, serial
. ordering clustering pegs (14} .
D. Studying |
1 Comprehension Skills
. a. Language Mediators tormulating questions, asking appropriate sources,

reyecting wrelevant information, reading (14)

b. Listening Skills syjuence events in stories {1
dit feventiating fact from fiction, mcognizing dialect,
criticizing storias, listaning for details, main ideas Uy}

‘c. Intormation lntemrmat ton . £ & (001 2PN ECton, map reading {i}
’ critsod discrimination skills, meaning of common
. symbaols {6}
2. Production Skifls
. a. Information l:cfcating ' using Hibrary, skitts of interviewing (11{5}
b. information Organizing ' making a coliage, orat report {5}
c. Communication Skilis K © reporty (A
26 .,
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I. LEARNING TO LEARN SKILLS Level: Third and Fourth Gradas

A, Attending and Orienting

B. Decoding .
- 1. Visual Comprehension
: a. Interpreting Pictorial Material interpreting pictorial materias {i7)

C. Memorizing

D. Studying
1. Lsstening Skills
a. Language Skills spelling, vocabulary, pronuncistion, orel reading (iv)
b. Listening Comprehension “identifying sequence, details {xv) main 1dess in storiss,
) ganersting plot tities, inferring conclusions, ralationships.
recognize unsupportad idess, emationatism (i1(B1)
2.. tntormation Locating

a. Reference and Library Skills knowledge of library U)

3. tnformation interpretation

a. Using Maps and Globes rules for uss of sceles, symbols, finding distances,
inferring from maps, cardinal directions, COmMpasses
parslists and maridians, map projections (v determin:
ing directions, focating plsces, compesing maps (311

b. Using Chronological Concepts using the calendsr, tima system {31)
4. information Qrganizing

a. Classifying or Sequencing Information paper writing techniques (31) cataloging, ssquencing
pictures and information {60)

b. Outlining and Notetaking notetaking skills, kesping & notsbook, techniques of
. outlining - articies, speachas, movies Liv} {/1(6Q)
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I. LEARNING TO LEARN SKIiLLS

A. Attending snd Orienting

8. Decoding
1. Viwal Decoding

a. interpreting Pictorial Material

b. iInteprating Cartoons
C. Memorizing

D. Studying

1. Listening Skilis
8. Listening Comprehension

b, Critical Listening Skills

2. information Locating
a. Reference and Library Skills

3. informa“ion Interpreting

a. Internreting Charts and Graphs

b. Using Maps and Globes
c. Strategies for Studying

4 intormation Organizing

a. Qutlining and Notetaking

b. Sumwzinn and Reporting

Level: Fifth Grade and Beyond

* {nemrpreting pictorial materisi {(46)

identifying symbots (45) paint of view (i}

ummarize, note central ideas, characters, setting (1)

dentify smotionally leden words, prejudice, detect
infiuence in voice and gesture, evaluate evidence (/] -

using sncyclopadia, diagrams, NEWSPERETS, Magezings,
fisid trips, Readers Guide (45} (50)(31 M)

use SQ3R method, subheading (/)

direttion, distance, routes, relief (50}

mmﬁn diagrame, tabies (45) tinegraphs, pie charts
(50Mii

key words, ute of wha, when, where, what, how (§1]
?35? {??tu from passags, construct outiine from notes
. :

identify parts of repors, function and put them in sequence
{51} extract extraneous ideas, recognize and write parngraphs,
datect repetitious lenguage {+/}{60} (/)



Level:

il. COMMUNICATION SKILLS
A. Observing
1. Skills of Reporting {concepts & vocabulary)
. .8 Object Properties

. b. Systems and Physical Phenomena

c. Behavior

2. Process of (visuatl decading):
#. Relationships and Relativity

b. Strategies for Data Gathering

c. Reparting Sensations

8. Describing
1. Describing Properties
a. Shapes and Patterns

b. Objects and Systems

2. Using Space/Time Relations .

& Location and Position

. b. Temporal Relations, Events

3. Describing Affect
a. Sensations

b. Emotions

C. Explaining
1. Describing Sequence and Causation
a. Systems )

b. Events

LR

Preschool to Second Grade

* .

color, shape, texturs, . tsmpsratur g, sound, odor,
tyne (46){471{42) odor, tasts, sorting objscts by
propecty, property change (34} deswing shapes,
using formboard (8 sotids, fiquids, plant parts (42)
names shapes and functions of objrcts, ssparates by
color, by touch, by shape, by arbitrary property,

by taste {4)

temparature, sound, weather, magners, plant prowth
(48)(5) fimNiights, magnets, ssads, color miking
(341213

enimal mation, responses (461(5) copying motion,
drewing motian (&)

relative sizes, cues, relationsl prepositians (11)

patterns, symmatry, angles, shadows, distance {42)
position and perception, bias, megning and observing (68}
discrimination between obssrvation and sssumption (60}

experimants with changing properties posing questions,
problem-finding {34) identifying objects in an array.

20 questions, probability, ranking, sasrch, strategies for
missing objects {14} usas affirmative or denis! statements
in identifying objects, describing {4}

using savera! senses (46) guessing contents of mystery
box {5) reporting on a field tnp {51{3) .

identifying, describing, drawing and forming simple
geometric shapes and patterns (341(3) introduction
to geometry {48) identifying spacing arrangements,
components of shape, describing symmatry (46)
baginning classification shapes {4)

identitying properties for descriptions, describing
piCtmﬂng identifying function and location of objects,
clagsifying with s given criteria, give description {14} using
iocational words (38} {80158} (37}{4}

describs g location by its objects, by position, describing a routs, ’
nams all points with 2 dimension, 3 dimension, fisid trip {14}

using angies. 8rea proportions, describing location with maps,

mag reading, using locus sid frame of reference {34)(46)

teliing time (46) ordering evonts, using time words, ume
relationsd words, time periods {38} time intervals (46
teiling storiss in time order, time and maps and giobes (13)
describing movemant (46) seasons (8) describes hus
activities relative to time of day {4}

describing past events by describing sensations, future events {14)
describas events and how he fegls on caming tu schooi {4)

describing feetings and emotions {144

‘J

describing stages in life cycies, human growth, physical changes,
cotlisions, piant growth {46} cotor mixing, Hight mixing, maney
system (3} causel vocabulary for descriptions (29§ -

traces a chain of svants, infers, explaing relationships 129}
explains functions of institutions of community (29} child uses
because statements to finish unfinished stories, to respond to
quiestions (4)
29 "



1. COMMUNICATION SKILLS (continuad) Level: Preschool to Second Grade

2 Using Causal Yerms

a. Skills of Predicting anticipates dangers {79 predicis occurences, demonstrates
- - R - pradictions {571 pradicts results of growth, decay, manufecture,
waste {13} .
b. Simple Experimentation describes smpie experiments, describes intaraction, hypothesizes
{47) physical and interpersonal outcome hypotheses (13}
D. Discussing
1. Reporting, Summarizing and Persuading persuades s0Meone 10 do something, proves 8 point, provides = ©
examplies, provides ctarification, gives reasons for statements . 14}
transiatey, defines words 1o peers, gives directions, shows aperstion
10 others (20} summarizes svents, resding, operation (BI{3)
2. Skills of Group Discussions and Debates takes part in group discussion, role play, silent dhscussion {28)(4

40 ‘
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Il. COMMUNICATION SKILLS Level: Third and Fourth Grades

A. Qbserving
1. Skills of Reporting {concepts & vocabulary)
4. Systems and Physical Phenomena tle systems  plants, offec is of mosture, temperature,
hight (34}
b. Behavior fife systems: ammals (34) charactsr development in
- ’ . stonies (22) mucrobes, pets and temperature changes,

stages of devalopment (5}
2 Procass of (visual decoding): |
- . 4. Relationships and Relativity reference frame, posrtionat bias, relativity . position and
. maotion (47) discriminate otiservations from asumptions
{60} identifying shapes from airfferent relations, 1dentify-
tng patterns and objects from blusprints {8)
b. Reporting Sensations reporting on personal observations of neighborhood
{21} using all the senses (21}
B. . Describing
1. Describing Properties
a. Parts and Wholes describing objects, detais (60} describing objects from
difterent points of view, comparing descriptions (58)
dafinitions through description, aesthetic, expianatory
descriptions {58}
2 Usuing Space/Time Relationships
a. Position and Motion description by using polar coordinates, rectangutar
coardinates, angles {47} forces, motion, rotation,
angular spaed (46)
b, Temporai Relations, Events describing operations, motions i) using rules tor tme

refatian words, describing sequences, describing
direction (51 time grawth, logical sequence (58}

C. Explaining

1. Describing Sequence and Causation

4. Systems battenies, slectnoity, magnetism {15} compasses,
magnets {47}
b Events makng explanations for hustorical events (53}

2 Using Causa! Terms

a. Making Logical Explanations logecai criterss for explanation, discriminating refevant
from irreievant causes, use of genersiizstions {53158
six meathods of explanation (58)

D. Discussing

1 Reporung and Summiarizing summarizing, storyteling {r1{5) formutating conclusions
{31} presenting information graphicatly, dramaticatly
(31} making oral reports L)

2. Sk:lis of Group Discussions and Debates PENE GISCUSSIONS, INTEFVIBWING. COMMITIEwS,
dramatization (v}

L
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il. COMMUNICATION SKILLS Levei:

A. Observing
1. Reporting on Observations

2. Condguctmy Observational Studies

8. Describing
1. Skills of Compasition Writing

2. Map Reading Skills

C. Explaining

. 1. Using Different Types of Explanation

2. inquiry Skills

D. Discussing

1. Summarizing

2. Skilis of Group Discussions

32

Fifth Grade and Beyond

cartoon analysis, inferring, recogmizing implications {riv} -
discriminating obeervation reports from assumgptions {601

collscting behavior specimens, demonstrate ways of making
valid obesevations, discriminating batwesn obssrvations,
inferences and value jutigments, producing behavior specimens (49;

making efficient descriptions, assthetic, definitive
descriptions (B68) _

describing land routes, describing flights (46}

giving opsnions, incdicating & proceduse, using definitions,
making svaluations, drawing conclusions, drawing
comparisons, making descriptions (58}{61) identitying
circular causations (48)

generate circular causstion, resolution of, analyre behavior

© specimens, demonstrate causation in behavior, use inquiry

technigques 10 discover causes for socis! problem {24)

/

current events summary, decision tree (5)

skilis of being participant, lesder. knowiedge of 8 flaws
n discussion {§8)



iH. CLASSIFYING AND COMPARING SKILLS  Level: Preschool to Second Grade

A. Differgntiating and Grouping

1. Broad Conceptual Cé;egories . grouPings bavedt upon ter o voles (13 ommiats, playthings,
clothimg (VHH{ABHITZ) gopnng obijects in 2 diffrrent ways,
pcttae sorting (31

2. Relatonal or Functional Propertiay gmupm? ob,ects with the sane function, attributes parts (581{13)
{29)(38){5}(37) grouping by use, by position, matching {11}

P 3 Descriptive or Perceptual Qualities figurs sorting task (31(29) size, shape, color (3B) texture (3)

4. Alphabet or Vocabulary Groupings sarting cards by numerals, ietters, symbots {3} sarting
alphabet sounds, word functions, endings (36}

. B. Jlassifying

- 1. Muitiple Classification and Matrices logica! classibhcation  develop @ concept deductvely, modifies
concept with new information {29) ane dimensonad sorting with
or without noisy attributes, 2 and 3 dimensional soring,
matrices, hierarchios! sorting, using disjunctive classes, describing
a classification system (14) concept of set and grouping (34)

mud tiple classification {26} refining a classification, aral to
wretten classification, outhine form, classification for pictures
(44){28)(13)

2. Using Classification Skills defending self generated classitication schemes {60) classification
- of books, trees, animats. fetters, numerals, shapes {3} feaves, nuts,
shalls, animdls, hving and nonhiving things, aguarnium, organizing
colors, solds, b A5 and gases, meteraly and mixtures (461
bictogcal concepts, 1ving and non-living things {87)

C. Ordering

1 Senation.and Geometric Skills pattern completiun (3) identifying shapes, line relationshps,
construction of shapes, forms, seyiations, matnices, predicts
fit of forms, next objects in seriation {14) serial ardering,
judgment of greater, las, equivaience {26) oroering sets of
objects by size, weight, color, matching sets of ardered
ohjects {29] completion of figural progressions, identifying
items to produce equivalunce (31(13) arrange figures in a
seriation, wentify missing figure in & trend (3)

’

2. Tyme Order, Sequencing Skills arranging pictures of facial expressions, arranging temporal
order pictures {3) classifying ways of measuring fime (5]
conservation of area, volume {14) dentifies sequence ard
faulty sequence, using befors, after, tomariaw, arranging
(29} pictures, story segments in sequence (27){44)
wentifying what happened before (n a series, sequencing
action pictures, generate end c7 sequence {3H(13}

D. Comparing

1 Eguwaience, Conservation, Class Inclusion svaluating one-toone correspandence, food/people (3)
conservation of amount (34} demonstrates aneto one
correspondance, candinal value, equat units, reversibifny
canserves equatity {29] class inciusian problem, prohiem

- : soiving with categonical exclusion {62) matching, 10 sampde
with or without noisy attribute, oddity problem using
examples {14)

2. Dicriminating ankd Defining dentifying simstar designs, symbols, fetiers, rhymes vs
’ noit-rhymes, generating synonyms and antonyme (3}

comperes conceptual and functionsl propearties  anunals,
Qrography, cooking utensils, binary comparisans, same
order-chtferent posstson, size, up or down, 11 or out {1112}
finding ancf generating similacities and differences, tram and
arrplane {60) for a senos of puctures, for time periods,
wroducts, stories (5)

3. Measuring using appropriate size words (41 .weight (3) compares sizes
with Ing, littie, quannities with numbar, qualities wth
tnxture {38 direct comparison, mediated comparison with
standard objects, wath marks, wth standard units (14}
comparing lehgths, voiumes, finear with metric units, using
a balance ordering, figures by araa, comparing forces wath
springs, using scales, temperature, volumes {46} nun numernicat R
measurnng, with reference units, comparning changes
exparimentation {341 comparing langth piants, ardenng
tengths, dwviding fength into sepments, maasuring igngth,
comparing, ordering, dividing area, weight snd volume

. (42H3IBN 131114}

EI{ILC | | 43 | ( 33’
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1. CLASSIFYING AND COMPARING SKILLS (continued) - Level: Preschool to Second Grade

E. Using Numbers

M

1. Counting Skilla

2. Problam-Solving Skills

44

uaing sats, numerals, Order, pumber iine, veing 098, addktion
of posliive multiplication (48) counting, recogmaing
and writing to 20, discriminating, odd anct sven mnﬁu'up -0

trom  to v (36} sets opavations, squations, fractions {
acidition, subtraction.-maltiplication, divisoa,. fractions {341

using @ tally chart to identify number of instances of

svent {4} ordering propertias, comparing volume with nurmerals,
tally rnerks to. t objacts in & set {34} one-to-one :
con! 34} scaling snd representation, construction

of & scaind modet (34} .



1. CLASSIFYING AND COMPARING SKILLS

_A. Differentiating and Grouping
1. Learning Classifications

e, | 8. Classifying
1. Quatifying {(language skills)

2. Generating Classification Scheme

3. Classifying as Problem Solving

C. Ordering
1. Time Order, Sequencing Skills

D. Comparing

1. Discriminating and Defining

2. Measuring

E. Using Numbers
1. Counting Skills

2. Problem Solving Skilis

Level: Third and Fourth Grades

Fuuplng words, ntnhutn ObNcty, SINTNCH, ¥ g bv
unction {68} identifying ;. e, direction, chronology,
membanship, synanym, predication, COmMNson, s ratan,
orcas, saquence n a communscation {581 dafining meaning
by context, differentiating maaming by order, pattern,
corrmspandence, context, moadifying words (68}

aAiMais sccording to commaercisl use, governments, rules
of phonics (6} materials (461(34) natural systems (34)
types of measurament (&) googuphv {8} numbers,
fractions, decimals (5} '

invanting means of classifying shapes, objects (8) unng
who, what, whave, when i rasding {5) seif-genarating
catagoriss for literature analysis, defsnding classiication
schames {60} multiple classifications (53}

using a classification scheme as'a ressarch tool (/4] using
nguiry techniquss o classify unknown objects (24}
classitication games (15}

ardering artributes on perceptusi charecterstcs or
complexity, on chronolagy, On diectan, gangrating
narration {68}

describifyg similarities and differences, ¢ g. birds, butter-
fiims, qualifying comparisons whan data & not valid (60}
fictional characters, sessons, countriss, plants, animals,
spplisnces {5} comparing on stated criteria {6} breaking
down ‘mwzu tions in comparing things with the same
name

ize parceptus! diusions, INCresse measuring
sfticiency (21} measuring angies, units of force (46)

multiplication, numbacs and their properties (34)
decimals, large numbers (46}

using computéls, graphs, making changes (34}



I1. CLASSIFYING AND COMPARING SKILLS

A. Diﬁumh:i{nandﬁrmpim '
1. Qualifying {language ekill)

LY

Level: Fifth Grade and Beyond

Mdm&m(ﬂl!wﬂmmmﬁn
of symboig, veriaties of meaning (83}

B. Clasifying
2. Using Clamsification Schemes

C. Ordering
1. Problem Solving as Ordering

2. Using Diagrams for Logical Thinking

D. Comparing
1. Discriminating and Defining

_ 2. Meaauring with Charn. Graphs and Maps

E. Using Numbers

36

foods, slements, color, astronomy, architecture (8)

steps in inguiry, problem solving, decision mafung, Ordering
problem 1o be soived, peoblem solving in mathamatice:
approximating, eatimating by interpolation, chacking
atawers, working beckwerds (40}

m(mmmnn. problam, logice esnse probism,
ity, matrices, Venn diagrams, circiss for syilogisms,
imagining changas, numbir [ine arsm, using mape,
wisualizing mation, branching diagrams, branch
classifications networka, decision making as branches lffﬂ

forma of travel, tife style, governments, political structure,
cancidatee, fictional characters (5}

using mepe, sosle, graphe, disgrams for mathamatical
mm(‘m mepauring small things (48) using
graphe and charts {5} messuring distance snd scale direction,
comparing and decoding rainfall maps, relief, describing
fights, teiling time with mape (45) .



-

IV. SYNTHESIZING AND PRODUCING SKILLS

A,

-

inventing

1. Designs and Graphics

2. tdeationa! Fluency

3. Strategiss for Idea Gensration and Inquiry

Associating
1. Associationst Fiudency

2. Analogicai Reasoning

- o -

3. Reasoning by Association

C. Elaboratling

D.

1. Creative Expression, Fluency and Originality

2. Dramatic Expression and Humor

Generating Implications

1 Generating Causes and Consequences

2. Imagining Future Events and Role Playing -

Level: Preschool to Second Grade_

constructing two difte o shapes by sriding lines (o given
fines, producing twa chic s from comtunanan of gven
figures, arrange geomwl - hspes to make two faces, aivant
maaning for scribble draweng by ijustration (3} generate
a0 ides for an altsenative to ar umbretla (3) genevating
iheas t0 1iuke the classoom betier {3}

ideational fluency (35) participate 10 a simple bratstovnung

- session (3M3IJN{IFH2Y) ways of using large pile of stones (3}

new uses for objects (201 (14) possible function for mystery
obiects (14} generate substitutions for funchional objects {3)

problam tinding (36) generating objects fov categones {33)

question aaking strategius {36} search strategies: information
and objects (14) brainstorming (3H374{29)

-

associational flusncy (281 teaching strategies (35} teil two
ways to play with ball, three properties of three things,
pEntrate synchyms, sntonyms, free ussociate to the colo
red, teil ways two objects are althe, two pictures, two
meanings for a word, two homonyms, twa figures,
generates things that come in paiis (3133} would you
rather be an x of a y (213 «dantifying Opposites in
pictures, expressions {31(33)

idantify completom of Ligural anadogess (31{141{d4} piciure
word analogies, word-wosd anatomes (44) compleie a semaniic
relationship in @ matrix, pictured relationshup, generare misssog
picture {3} complets remote associates, generate word that
standy for two things (3} simile generation (4)

problem soiving using newly tearned principle, expressing
new 1dea by relating it 10 old ong, use remote sssocaies

- for probiem solving, relatus an object 10 two or more

classas (28) given solution to one problem, ganerate new
problem where it is applicable, identifies probiem etements
(14} classifying pictures by associating detail with persang,
carpanter with tools {33}

creatve expression, fluancy and onginaiity (35) answering
creative questions {3314){21) story titles dramas {29 picture
dascription, story creation, riddles, story endings, making s
diary, games, ¢.q., object description by giving clues (3312171
regrrangung words to make sense, genegrare names for a
drawing, beeaking coneepts’ when s house 15 not 3 home,
simile compietion {3) .

dramatic expression and humaor {35) produces a joke
averstatement, incongruity (291 role playing, rhyme recitations,
dramatic stories {331 pantomime, motor responses 1o pictures,
acting out descriptions (18] generating a story appropriate

to & musics! piece {§) >

predicting difficuitios, dangers 0 ustng materials (14) -
generating consequences for physical structufes, blocks (4}
dentifios problem displayed by pictures, generates congiusion
{4) consequences for socal situations, changes (3) stating
actions occurring hefore a given prcture{3) guessing causss,
consequances {what) would happen «f (21)

imaging future events and role playing (36H{35) wt »* wguld you
do if . ., problems (60){33) e.g.. lost 1n a strange city (5}
reparting imagery (33 discussion of future evants, imagiming
future evants (82137} just suppose {211

37



IV. SYNTHESIZING AND PRODUCING SKILLS (continued) Level: Preschool to Second Grade

€. Planning
1. Structures and Designs

2. Activities and Openations

F. Solving Problems Using Strategies
. 1. Generating Alternative Solutions

2. Formulating Hypotheses and Predicting
Outcomaes

38

chrasct copyling, one, two, thiee dimensionsl pactame,
mm«.uwmmum (14)

stope in probiem solving: definition, charactesistics of
solution, sisaenatives, svaluating guassss (I8}
information M%wm welxt in ptohl.:n mng
coliacti M‘ U
SrCotin (o6 what Sasl chams prbiect Do (80HE)

beginning probebility, pradicting outcome, if x were trua,
mzmmtuknmcﬁm using graphs
(46) simpls physical sxpariments with pradictions (3)

48} tranterring from previous probiem solving activity to
mw: student praciicts outcomes undiey changing
conciitions (i)

48

R
g



IV. SYNTHESIZING AND PRODUCING SKILLS

A. lnventing
1. Designs and Graphics

2 tdeational Fluency

“

8. Associating
1. Associational Fluency

C. Elaborating
1. Credtive Exgprémian, Fluency and Qriginality

D. Generating Implications
1. Generating Cause and Consequences -

E. Planning

1. Structures and Designs

a. Map Making

»

2. Projects and Projections

F. Solving Problems Using Strategies
1. Social Science Investigations

2. Experimental Design

.

Level: Third and Fourth Grades .

v ting new objects, o vy fram pven items imvent
nsw Hgns and symbols {9,

HTNOVING LR @ game, snumals, products, flowers
new uses for botties [9}{35} \

assoviationa’ . ancy (B8 purvraimg selen s w

betwean things, fiwe or threa st s time, dentifying N
refationships (27127} ganerating simihiss, free

asoviatior, e g. rourc things, W chang, assco:

Shions to APeS, Making a code, MPMaryms,

antenyms {3) g

cartoon capitans, plot titles, story completion, makng
mctures, dasigns, sculptures, puctures out of paratiet
ftnes, word pictures {8} recatiing uruyual names, storws.
utles (21} describe what sounds suggest, images to
sounds (22) A

-

imagining hypothetical s1tuations  Causes, CONSEYUENCES
plang, prablem salving (21) what would happen
... prableins {21}

buiiding madsl bridges, planning structures, predicting
results (16} making a model city biock, coilage of
neighborhood activities, graphs (39)

© map making {134} mapping games, scate models, using

symbols, compasses, eniarguiments, grids, scale trens.
formations, elevations {15} map of city. classifying
businessss, residence areas, seif generating symbols (39)
drawing routes, using coordinates, using knowiedge
of terrain, temperaturs, directions to construct a
map {45}

Manning & new city, ganerate questions 1o be asked,
probiems to be solvad (912 1) discussion of possible
solutions to probiems in science, hustory, geography,
language arts {221{21] planmung for sofution to class
reisted probiem (451(5} personye nt for
class project (5) using fantssy to'salve problems (21}

intervrewing, use of charts and bargrapts (3% twenty quws
tions method (21) generating alternatives o socl preblems
{221{31) systenuc reasoning - dascribing swekirng solu
tions to problems with no right answers, multi-causal,
multi-variste, multi-consequenca problems (60)

obssrvation and hypotheses (46) data interpretation 186)
{53 generating multiple hypothases (21}

49
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IV. SYNTHESIZING AND PRODUCING SKILLS

A. Inventing
1. Strategies for ideational Fluency

2. Ideation Strategies for Creative Probiem Solving

8. Associating

1. Associational Fluency

]

1}
&~

C. Elaborating

1. Creative Expression, Fluency and Originality

- D. Generating implications

E. Planning . .

1. Projects and Projections

F. Solving Problems Using Strategies

1. Heuristic Strategies

2. Ressarch Tools and Strategies

40

Level: Fifth Grade and Beyond

unng direct anslogive, functional snaslogiey,

e tHying nevw watys 10 ook at probieme (52)
identifying sequence of the inventing process {52}
introduction to bvainstorming, role playing,
collages {20}{35)

extended #ftort principle, fraw BssOCiAtiON, SYNICTIC

achnigues, susiogy, eainstorming, part changing mathod, N
chackerboard, borrowing, Otbome chackhist, movphologicat s &
analysis used in probiem solving {50143} attitudes of . .
craative solving (43} exercisos in inslghtful

thinking, sequential thinking, strategic thinking (181

aspocistionad fluency (36} making bizarre comparisons:
how is a cheir like 3 bay {62) comparisans in science (52}
describing simitaritios, explaining refationghips (21)

creative expression, fivency end onginality {35} story
completion exercises (58) creative responsss to

material {(§1] describing what sounds supgest, imagss

to souncis (22} plot titles, describe original movie plot,
santence writing using given words, cartoon complations (23)

reviewing siternatives relative to schoal, home
activitios, making disgrams and maps to display
aiternatives (8} making 2 mode! of community,
making a colisge, group pianning of class projects (39)
planning & class trip, seiscting panais for class
discussions, making time ts {6}

skills of probism recognition, formuiation, information -
organizing, ides generation and hypothess testing, strategies .
?‘f gg;ﬂm penistence, 181 changing, idea checking

historicsl revearch, graphing trends, descriptive restarch: 'y
mean, modes, madian, standard deviation, tally mavks, I8
ressasch design, tablas (54) diariss, bar graphs, pis chavrts, /
maps (45) maps, coitages, classitications, intervisws, ‘
questionnaires, charts of geographical -omposition, :
ber graph of occupsations, pis charts  thnic

composition for study of cities (39}



V. JUDGING AND EVALUATING SKILLS ~  Level” Preschool to Second Grade

A. Coding
ﬁﬂ—wmwm TomTTm T T e s e “—mﬁmrwnﬂ to ‘Nl stateTnis, usig pola

GRPOeites, relational e v LIONRS, VNG NIQRTIVE (NalaNces
and pOoRitive INSLANCES, st if - thea deductions (1}
identifying errors i use of B, sverybody (5) defining
torms (J6H3)

8. Judging

1. Assessing Statements Using Logical Criteria erating true and false statements, critena for judging
36} smassing the news, TV propaganda (6) supporting
stataments with evidence {60] sxamining claims by check
s . w “ g evidencs, discovering fallacias 1n advertising (G0}

: _ gensrate noiss ‘o0 cadislike statements (G0)(37) seeing
PArRdOKE - Jeneratizations, sll ks are y's, detecting
ST 1N 6053 e, judging what word does not fit wath
othars, £x,01: 11 why statqownts are non sensical, de-
tecting sentences that do not belong in 2 stavy {3)

a Looking for Assumptions quastioning vahdaty of information sources (8] distinc-
tion betwaen describing observations and what 1s
asumed, distinction between assumption, guess, end
fact (60) rexting storigs, separating fuct from ficuon,
determining conditions that coutd make something true.

2. Evaluating According to Pragmatic Criteria reCOgNIZing the correct patiern, cetecting errors of
. sequence, errors of causal reasoning (36) evaluating .
advertiing charactenistics of @ good ad, tallying types
. of ads relative to given critenia, avaluation of visual
appeals {41} judging spaschas by length, voice, content,
form of presantation, judung mctures relative 1o
pETopFiateress 1o some oritunia [5) given pictures,
rucords, oral (nformation if statemaents arq truy or
“aise (6C) eval.ating rtems that don't beiong, s g in
pactures, evaivate appropriatenns af tools for functions,
chaoks objacts that best fit descrtive criters, selecting
pictures that are mast sustabie to critersa {3)

a. Judging Solutions ' sirategues for gensrating solutions, ranking alternatives
and sdaung canditions undar which a given solution could
apply, gehevating criteris {14} datermine «f date, con.
clusions gre relevant 1o the probiem at hand (36)

. ;
C. Inferring :
1. About Objects m?mé‘!q the contents of @ package from size and shape
{4} inferring from picturds by using c'ues, inferning
from Imaps (2) mystery boxes {48) differentiating
similar things through inferance {46) the

2. About Events inferrifg about human growth {2} inferring events frum

D. Testing | _ .
1. Inforence and Hypotheses trymg ‘ut inferences, or probiem soiutions on a range

of uwo‘d problems, trying out solutions on an ongnal

probian (14) testing hypotheses about plants and serth

science {5} .
{
{
f

§

j
{
{

f

H
‘




V. JUDGING AND EVALUATING SKILLS

A. Coding ,
1. interpreting Word Usage

B. Judging
R} Assessing Statements Using Logical Criteria

a, Looking for Assumptions

2. Evaluat ig-According to Pragmatic Criteria

C. Inferring
1. Physical Systems

2. Events

D. Testing

1. Inferences and Hypotheses

2 Testing Using Experimental Methods
&. Formulating Hypotheses

b. Detining Qperationally
.o c. Controiling Variables

d. interpreting Data

- .

Level: Third and Fourth Grades

interprating mood, dangeraus words, imagery . distor-
tion phvaess, loaded words, advartissments, vivid
words {iv) .

discriminating between opsnion and .act (5} lud?ng the
retiability of statements (21) distinguishing fact from

Fietion (&) critigizing superstitions, erroes in obiervation
{21} analy zing thoughs habits (S} using like-dislike state-
ments to discriminate relevant from irrslevant facts (600

MwwmwmuwhuMm .
recognize the msumptions made (60) recognizing
assumptions in s story (8%

svaluating reasons for different room srrangemaents (b}
deciding on purchasss, recognizing the more important
critevis {21) compare prices Of products, narme brands
with others, svaluate rffect of stamps, categorize
appaals {41}

ocbservaticns and inferences (4] tracks and traces, dis-
plascement of water, loss of water by planty, eisctrical
circuits, shape of cut things (46}

determining if the dats of an experience supPOTs & per-
ticular interpratation (60} recognizing the differance.
betwesn sn implication snd sn inferancs, saperisily in
literature whave reader draws inferences from implicaticng
{421} infarring, genavalizing from evidence {#)

teating inferences about climate, doing ressarch to test
infarances {5} the nature of proof, backing up inferences
with evidence {21 applying problam-solving and centra!
thinking skitls to sociat issues (/)

obesrvstion and hypotheses, conductors (46)

sisctric circuits, analysis of mixtures, calls and living
things (S}

rofting cylinders, movement of liyuids, mold, loss of
maisture {46)

guines pige, analysis of Muxtures, TECISION Y MBakuTe-
mant, interpratation of fisld of vision (48)



. V. JUDGING AND EVALUATING SKILLS

A. _Coding = A
1. Words
P 2. Symbols and Abstractions ’

8. Judging
1. Critical Reading Skills
2. Assessing Statements Using Logical Criteréa
C. Inferring
1 Events and People
. D. Testing
1. Formulating Hypotheses
. 2. Defiming " perationally
3. Controll g Variabies
4. iInterpr. ing Data
Q ‘

Level

Fifth Grade and Bsyond

identitying wowds used tu judge, inpiy, qual.ty (60}
multiple definition (60 vcogmzimg wvds used o
mnflusnce impact of words {B3) distiaguishing between
denotation and connotation, recognizing power of
worde (§5)

recoguzing sy mbois, discriminating between ‘the
symbol and the thing (63) wentitying lavels of
abatraction, use of clussihication for meaning {65}

chstinguistung fact from oprion (51! (i (i) describing
suthors purpose, posat of view, resserch evidence, make
jusigments on validity of authot’s statement (1d recog

i zing diffesances mn purpow of different papers, magazines.
{iii} racognize agreemant and disagresment bhetween two
sources, decide whic* is more acceptable, examine

reasons for cantradicuon, examing for cons.stency,
tragdom from beas, recognize propaganda (41311

prablgm recogmition, defining issues, recogmzing

‘sssumptions, suggesting solutions, identify refevant

sources, Wdentify dagree of authority, picks gut
televant data, distinguishing fact and opiruan, uses
statistacs, charts, graphs, recogrizes hias and propa
ganda, spots ambiguity {/) perfoiming n a panet -
d1ECUSSION,EXENTUNING SOWCE Material, s.pparting
judgments and ratianalization (i 8 ) orat speaking,
challenging assumptions, gickng out assumpuons on
TV news, political speaches (S) distinguishing fact,
opinion, judgment, nference and evsiuate sach. drs
tinguist™sound opituon ang those besed an fatiacies,
misleading compatisons, distinguist between

reasonsd snd emotional appeals (651 comparing
information on a topic to discover greament of
disagreement, making genvratizations, {31) wdentifying
value judgments {40}

e

e
identification of g vabd inferenice, Characterstics of, gen
erate means for testing 1 'erences (16} interring from
tistening, about setting, place, peopte, making inferences
shout people snd soclal svints, conducting data collection,

on most iked subject, leas! hked sulyect, et {511{49)
non-expenimental case stuclies (A0}

1astens and non tastern, effec! of termperatune on reaction
time {46}

determining direction, mass, opetational defimition of plants
{46) using dependent and independent varables (20)

variables affecting chemmical reaction, effects of practice
o6 Memorization, nuintion, forgetting and relearning,
reaction titne, gruwth of plants (469

t

magnatic figlds anatysis of mixtuses, chance, contour maps
(48} testing interences (40} gathering, organizing data,
solations, variables, relationshps Letween varisbies,
hypothesss testing (24) experimenting (46) interpreting re-
saarch graphs and charts (5).controliing and expenmenting
recogninng and defining probtlems, relevant information
hypothess testing, forming canciusions, recognizing
sssumptions {121 dustinguishing verifiable and unverifiabie
dats, detwrmine recency ang adequacy of dats, detects
STFOfS in dats, aTenges and oresants date, recognize when
date s nadequste, reformulgtes (i}

43



Vi. VALUE CLARIFICATION AND
DECISION-MAKING SKILLS Levei:

A. Valuing
1. Reporting Feelings

B. Evaluating
1. Beginning Value Analysss

C. Deziding

44

Preschool to Second Grade

—

iduntify things one hikes, dishkes, ikes about others,
chshih s, anticipates future setisfaciion (36} relates class
things ... iome things (30} child uses wovds sngry, mad,
tappy. sad, child descaibes 3 {esling response to role
being played, uses words sfraid, scared (4) iduntifying
tacial expressiony, their appropristenvss (31 choosing an
sngry responss from othsvs, snticipates what he would
do in & particular socist situation {3)

views situation i enother's parspective (28H37) ctuid
deicribes what his mother would like, not tike, ciassfy
the helper vs. tha halped in situations, identifying sction
or sevies in ambiguous pictures {3} verbalize sli people's
dasire to be loved, svaiuate the correct behavior tonard
shy"children Ly salscting appropriste pictures, wiil
idantify how he thinka a chitd in 8 picture fesls and
identify two ways by which he knows when his friend

is happy two occasions whan he made someone happy.
somaone sad {3}

state peobtem clearly, list obstacies thei swand in the way
of solving problam, list bust sssats in your favor that

wiil halp you, generate possible solutions {17) describing
a group prebiem shown in a picture and genevates
sofutions () describas, sconomie, political, soceal pro-
blems (6} given a situation, the isarnar must look at

fiis own feelings, beliefs, attitudes, thoughts and then
decice what he values -- decide course of sction that

fits with his valuas {60}



VI. VALUE CLARIFICATION AND

DECISION-MAKING SKILLS Lavel: Third and Fourth Grades
A. Valuing
1. Reporting Feelings reporting smwtionad 1 - ~1ons to problems, hypothatical

situations {21) matching ctures 1O MO NONS, taie playing,
geiavate ways 10 maks peopie frisndier to you (9}

® . B. Evaluating

C. Deciding decision making sxercises relative 10 the making of
Amarnica, the metropolitan community, agriculture,
industry and the indisn subcontinent (6)




Y10

‘VI. VALUE CLARIFICATION AND

DECISION-MAKING SKILLS

A.

B.

C.

46

Valuing
1. Value {attitude) Clarification

-

2. Achievement Training

Evaluating
1. Behavior

2. Suategies for Value Analysis

Deciding

1. Ethical Decision Making

2. Personal Decision Making

Level

Fifth Grads and Beyond

creative exsvcises. how would you irke t0 be & camera,
what does no fence fee! tike, freedom (57) dascribe how
it would feel o be Claude Brown, Helen Ketler (52)
vaiug ciarificetion techaiques ranking, continuum, pubic
interview, whiping (20) number of ways to snswer who
am | quastion, senses and sansations, biocks to owr
sensing, ambiguity and symbols, sither-or, saif-daceution
techriques, &ivertising ploys {32}

recognizing achisvement, sasrching for causes, recogmzing
resources, setting goals, trving bast mathod, checking,

being ready to change (66} plan experiences for satisfaction,
ways of reducing stress (66} : . ]

sxamples of how experience influgnces behavior, make

& ssmilar, didferent, describe similar behavior with simiter
causss, different behavicr, how people react 1o stress (56
dynamics of group process, roles of membars, chavacteristics
of isader {49) process of development, inteiligence,
language (49) friendly, unfrisndly behavior, ioyaity (4S)
identify feelings with respect to psople who ave differarit,
concepts of discrimination, stersotype (49} heredity and
snvironmgnt, conformity of group to norms (49) relativity
of valuss, questions of values and sttitudes {30} values
differ, vaiues ofiginate outside ourselves, values influsnced
by pegple, by environment (103

data collecting of changs in values and interests over
growth, individuai differences, sex, age (49) tools for

studying value change in a group context {481(55)

staps of inferring motivation from behavior, effects

of decisions on others, evaluating information carefully,
recogrize seif eception, ordering values, identify source
of valuss and evaiuating them, accepting consequences {10}

demonstrate importance of, identify five kinds of personal
influence in decision making, demanstrate influsnce

that affects childven’s decision making (48) identify cate-
gories of types of decision making, compare two individuals
in decitton making, two groups, steps of decision-making
process (48]

06
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SELECTED HIGHER ORDER COGNITIVE INSTRUCTIONAL MATERIALS

10.

1L

- L

. ACADEMIC PRESCHOOL, THE (BEREITER-ENGE] MANN LANGUAGE TRAINING

PROJECT)

Bereiter, C. and S. Engeimann, Teaching Disadvantaged Children in the Preschool.
Englewood Cliffs, N. J.: Prentice-Hall, 1966,

ADVENTURES IN DISCOVERY

Holi, A. Teacher's Guide to Adventures in Discovery. New York: Western
Publishing Comnany, 1970. .

AMELIORATIVE CURRICULUM, THE

Karnes, M. 8., et al. The Ameliorative Curriculum: Guilford Activities. Champaign-
Urbana, ill.: University of Hjinois, 1970. e

. CHILD (Coordinated Helps in Language Devetopment)

Northam, S. B. {ed.). CHILD {Coordinated Melps in Language Development—Lan-
quage Lessons for Kindergarten). Portland, Ore.: Northwest Regional Educe-
tional Laboratory, 1970, .

CHILDREN'S THINKING -HEATHCOTE SCHOOL

Heathcote School. Children's Thinking. Scarsdste, N Y.: Scarsdate Public
Schools, 1963, . .

CONCEPTS AND INQUIRY

Educational Research Council of America. Concepts and Inquiry. Boston:
Allyn and Bacon, 1970.

CONCEPTUAL SKILLS PROGRAM

<3
Ontaria institute for Studies in Education. Conceptual Skills Program. Toronto,
Canada: Ontario*Institute for Studies in Education, 1967.

COPING CURRICULUM, THE

Macomber, L. P. The Coping Curriculum—Learning to Learn Curriculum. Un-
published materials, Temple University, Philadelphia, n.d.

CREATIVE THINKING KITS. A PROGRAM FOR MIDDLE GRADES

Youngs, R. C and S. 1. Youngs. Creative Thinking Kits: A Program for Middle
Grades. Normal, 11l.: Youngs and Youngs, 1970. '

DECISION MAKING

Dodder, C. and 8. Dodder. Decision Making. Boston: Beacon Press, 1968.
DEVELOPING COGNITIVE SKILLS IN YOUNG LEARNERS

Classroom Materiais Company. Devet%gim Cognitive Skills in Young Learners.
Great Neck, N. Y.: Classroom Materials Company, 1867,

o7
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- 12. DIRECT TEACHING OF CRITICAL THINKING IN GRADES FOUR THROUGH SiX _

Mason, J. M. “The Direct Teaching af Critical Thinking in Grades Four Through
Six,” Journal of Research in Science Teaching, 1:319-328, 1963.

13. EARLY CHILDHOOD DISCOVEAY MATERIALS
/

Bank Strest College of Education. Easly Childhood Discovery Materials. ‘New York:
Macmillsn Company, 1868, . e

14. EARLY LEARNING CURRICULUM, AN

Resnick, L. 8. %%of an Early Learning Curricutum. Pittsburgh: Learning
Ressarch and Development Center, University of Pittsburgh, 1967. ‘

15. ELEMENTARY SCIENCE STUDY ' R

Education Developmant Center. Elomentary Science Study. Manchester, Mo.:
Webster Diwision, McGraw-Hill Book Company, mé

16. EXAMPLARY UNIT ON INFERENCE EVALUATION, AN

Saadeh, I. ““The Teacher and the Dévalopment of Critical Thinking,” Journalof ™,
Research and Development in Education, 3:87-95, 1968. )
17. FAMILY LIVING SERIES: ABOUT YOU
Cosgrove, M. C. and M. |. Josay. About You—Family Living Series. Chicago:
Science Résearch Associates, 1952,
18. FIVE-DAY COURSE IN THINKING, THE )
de Bono, €. The Fiveday Course in Thinking. New York: Basic Books ~ :67.
19. FROSTIG PROGRAM FOR THE DEVELOPMENT OF VISCAL FERCEPT.O N, THc
Frostig, M. Frostig Program for the Develonment of Visuat Perception. Chicago:
Follett, 1964 -
20. HUMAN DEVELOPMENT LAB
Pennsylvania Advancement School. Human Development Lab. Philadelphia:
Pennsylvania Advancement School, 1869,
.« Z21. IDEABOOKS
Myers, R. €. and E. P. Torrance. Can You Imagine? Boston: Ginn and Company, 1963. B
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